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im&m i ] 

* mmmm.fr h vm-t %> tz & mm z m x. tz¥-mwmw.x$> o x , 
mummmm £ tmirz, mm t , 

ffgiof 2 0S^i:x? y ?m%'$iZii. jtufEPN P h y >yX^^i:n V y ? 
huIB P N P h 7 > 9 -fc J; ^huIEN P N 1- 7 > ^ K<7)}g*t£ , iiufSf£*nlsli&<7)ai 
[flf*«2] 

F^T-i ^iuiemtl7& ? ^l9 fflSft-S, KiT^MO S (Metal Oxide Se 
miconductor) ^r^v* t h & & Z t fciftgfc t f h 1 CEl^^f 

[IS** 3] 

HufS h 'J 77-[S|g&t±, hUIE#3»#:^MO^ 1 OS^-tcy-7^M$tL/i» 1OM0S 
(Metal Oxide Semiconductor) Y y y v\X ^ t , HufE^^-ffc 

M-^^luf£NPN !>7>yX^^-^i:Mt^^i: £#m t -T^lt^ 1 KfElfcO^ 

#ri£ h ir-mmt, mtn^mwrnw^m 1 oamcv 3*1*:* i©mos 

(Metal Oxide Semiconductor) F7>y^^i:> TiirjiE# : 2>'ffc 
M«f2 ©JIIT-KV *u BfjfSHlOMOS h7>y'X?t KU>f>#*l 

ffi*75*A*$*LS» i o>r ^ (ijg&i: . mi¥-mfomm.<Dm 1 osst^v-^^m 

H<riE&3 <OMO Sh7>y^^tKL-f >***iI«Mi$ 4 OMO S !>7>y^^t 

o 

huI£ h U ^-Ell^fi, HulE#-S#^ao» 1 ^?i:y-^^?ti/:i 1 OMO S 
(Metal Oxide Semiconductor) F7> V 7s 9 t , hIiIB#-z## 
iioi2(7)Sfi:v-^i s IS$li, luie^lOMOS hy>iJX?£ VU-(>fr^m 

mmzfrtzm 2 <dmo s h y tfrhmj&ztL. hizimu&%am&frb<D 

$*Lfc»3 OMO S h7>y^^t, huIE###^OH2 <0^^ V-X^^$tL. 
huIE^3<7)MOS F7>y^^i: K U 'f > t ?^^i4WMOS F^^^^i 
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[!if^6] 

buIB h 'J Jf-®ffilt..mttt i Mfc£iW:<om 1 05iT-{cv-^^^$tL^H 1 OMO S 
(Metal Oxide Semiconductor) h 7 > 9 t , Huie4 i 2># 
^m<Dm2<D^J-i 1 zy-7.^mm^iL sulS^lOMOS h7>yx^i KW>7^;i 
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10 0 0 1 ] 

l&m (Electrostatic Discharge (ESD) ) AC 
[0 0 0 21 

[0 0 0 3] 

& 0 m9^^i-«t ? m«T- (ispad) i i &i.xfyj y kst- (gnd-pa 
d) i 2<offlnwtz{±, &mttmt %&*mitmm®& 2 o^$^t 

v^o ifc, JiIEm^PADl U±fEGND-PAD12fcOHCIi, 

iS&2 0tt^jU, E S DiIH1^3 0*5 ct^R^-Y^"- K4 0 7&*SMSESft-Cv»* o * 

fc, ±1 e#«#*« m% 2 0 fc±gEE s d^[hs&3 0 toBcii, -en-rtu mmnm 

ma R 1 43 4 Xfify y KE*«#l R 2 # ? }$A $ *fC 0 
[0 0 0 4] 

±I£G N D — P A D 1 2 ±|Em^PAD 1 1 t±EGND-PAD 1 2 t <D 

ffl^m&ZiitziEOE S D-9— y'lili, ±IEE S D{£HIUi& 3 0 iZ 4 o Tfem$ ti2> 0 

[0 0 0 5] 

EllOfi, _tiEL£t£3t<DE S D{£^HS&3 OOMW^^t^t^^o C©ESD 
1£1IIIIS§3 0(4, CR«»H»3 1, h V 3 2 „ #4 V\ 'j * ? 3 3 L 

[0 0 0 6] 

±£CRflt#leHf&3 1 K43^T, t£i5t^T- (R) 3 1 a (4, x. P S#*flt3Mg ( 
3 3-i) ±KJ£j£$;Hfc 1 Mfl«t^tt^N-w e 1 H&^$>io ^SStT" (C 
) 3 1 b (4, fcfc x.(4 6 p FO^Mit^^-r^MO S (Metal Oxide Sem 
i conduc tor) * v v * -<7>2^T-3 la, 3 1 b^£>&&±iEC R 

ft^HIS&3 10-3SK fc x tf _k|Eig#L*T- 3 1 aO-Sli, _hl£«i^PAD 1 1 IC^M 
$*iTv**o ±IBS^^-3 1 atf>ttl3ftU\ _hfE^*^T-3 1 b«-S K 
_LfEC R«^laIK3 lOtS, t x. tf±IE#»^T- 3 1 b©M (flfe 
^OII) (4, JifEGND-P AD 1 2 i:fi$tlt^S„ fit, _h|E®fet*T- 3 1 a 
t_hfE#*^T-3 1 b t<7)mffi&X*$>&±MZC R»^IUK3 ltf>ffl;&3S (4"«T-) (4, 
±IE h V 3IT-HK3 2 OA*»t:ft«S*LTv^ 0 
[0 0 0 7] 

±|E r- 'J #-0^3 2 (4, 7t£xJ4\ Pft^^MOS (PMOS) F7>yX^3 2 
a^Nf t^JVMOS (NMOS) h y > V X * 3 2 b t if h £ * C M O S (Compl 
ementary MOS) ^ VA-^BKCtotii^tLtv^o iOh'J 2f-|I]j& 
3 20, ±|EPMOS F7>y^^ 3 2 aOV-^li, ±IEm^ P A D 1 1 KgM^£*LT 
v^o ±IENM0S Yyy'J79 3 2 b<0V-^li, _hIEG N D — P A D 1 2iZ&&Zti 
tv^o i JifEPMO S r- 9 y V7s9 3 2 a *$4 UUifENMO Sh7>y^:?3 2b 
W^-HS (A?j3b) K(4, ±IECRa^@^3 10ffi*aS7&*»^$*Lrv^ 0 -g-L 
t\ _t|E PMOS h7>y^^3 2 a 43 4 OMilEN M OS h7>vX^32b <7># Yl"i 

ymmtf&mzmwtztitz. ±te h u /r-@R3 2 ^a^^, ±ie+t^ n?3 3t:i 

tBSE#2 004-3012932 
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[0 0 0 8] 

±EPMO S h 7>i/^2 3 2 a (i\ tzt x.{£\ Y- Y ipg (W) rt ? 4 0 ^ m, ^ 
-M (L) 7&*0. 2 fxm, r-Ymiimomm (Tox) ^"3 nm, L#</Mim/E (V 
th) ^-0. 4 V t £ftT^&o ±IENM0 Sh7>v^^3 2b ti. f:t£(f 

, r-MPs (W) 35*2 O^m, r-Vm (L) 7^0. 2,«m. Y- Y m\LWk<DWkW- (To 
x) #3nm, L#vMI«)± (V t h) tfO. 4Vt£1\X^Z> 0 
[0 0 0 9 1 

±ffi+f--r 7 9 3 3 (i, tz t P N P Y 7 > is 7s ^ 3 3 a, NPNh7>vX^3 

3 b „ i3«t M^^-3 3 c CiotM^litv^o ±|E^^ U ^ ^ 3 3 (C£>v>-c\ 
±IB h V 7y-[USS3 2 CDftTjSfi, _hI£PN P YvyV7$ 3 3 aO^l/^, iifEN P 
N h 7 > 9 3 3 bO^-X. ±ISffit^ : F- 3 3 c *LT 0 
_h|E P N Ph5>^^3 3a Ox? y ? (±_Lfem?J£ P A D 1 1 t:gi$ii, ^<-7li± 
|ENPNh7>yX^33b(7)3l/^^ Cli$nti/^ 0 _hfSN PNF5>^^33 
b<7)jr.< -.y^&j: cKJifejgjft^t^- 3 3c (7)«i±. ^ ti-TtU ±IBG ND-PAD1 21: 

[0010] 

12 1 ±ISL^-9-^ 'J 7 ? 3 3 O^^O^T-tiii^^-t^cOT?^^>o P 

g)^*#*«3 3-i<7)*®^tC(i, H°-^itJS^3. 5X10 17 cm-M^J (Xj 
) j&U. 5 j« mi: $ti/;N-w e 1 1 MM 3 3-2, & XZf^ \z — ? : <BM.if 6 . 0X1 0 17 

c m- 3 , ^'&wmm&±upm*mfc&fo3 3-1 tmm^z&mz (xj) an. 5,« 

m^$n^P-we 1 li«3 3-3^1gLTM§nTV^ 0 ±iePM#*^ 
«3 3-i<7)M£|U;(i, STI (Shallow Trench Isolation) 

[001 1 ] 

±timm¥M3 3-4(Dfcf&itLW.£m< > ±f5N-we 1 1 ili£3 3-2<7)^MgBt; 
<±. fcfcx.WT, tf-^itJ^^l X 1 0 20 c m" 3 , m^m$ (X j ) ^0. 1 8^mfc$tL 
fzP + B3 3-5J&*. ±EP-we 1 1 WM 3 3 -s <Dm~mU<<z ii, fctilf, tf- 

^itiS^l X 1 0 20 c m'\ m^mZ (X j ) ^ ? 0. 1 8 jumt£tltzN + 13 3-6& 
XZfP + m 3 3-7rt s tfM£*LTv^ 0 _hf£PS#*#^3 3-i<7), ±|5N-w 

e 1 1 fl^3 3- 2 £J:cK±iep-w e 1 1 $¥M 3 3 -3 O^ffMff i£^(±, fcix.lf, 

xi o 20 cm-\ ^^its^±iePM#«#:^«3 3 - 1 1 mmmz & %> m £ 

(Xj) fO. I S /umt^titzP + m 3 3-s^Mf&^irr^^ 0 
[0012] 

Z<D^4 X? 3 3(Dm^, ±ffiP + 133. 5 , _tIEN-we 1 1 fUlc 3 3-2, _h|E 
P - w e 1 1 MM3 3-3^\ tM'ti, m 1 0 bZTjiLfz P N P h 7 > V7 9 3 3 a 
5-7^, nl/7^til.o gcpOL nli^-7,S-eil) x .lO^lO^^ &J0 . 

4 fx mt^oTv^o ±ieP + 13 3- 5 l±> ±ULtzMMP AD 1 1 <h^^$tL 

[0013] 

TO ±IBN-w e 1 1 M3 3-2, ±IEP-w e 1 1 flit 3 3 -3, -kfSN + 1 3 
3-e^\ -e^W, El 1 0 ICtfL^NPN F5>y^^33bO, ^ ^, 

0 i^, ±f£N + M3 3-ef±. ±IS LtGND-PAD 1 2 <h^M$tL^i: <h^>^. m 

1 0 K^L£igj5tST-3 3 c Kmrn-tZ 5KnON-we 1 1 S^iMT, ±|EP + 
1 3 3-7*3 ilf -h|5 h V ^f — 3 2 0tH*St:iI^iit^^o 

[0014] 

COEl^'b ^>B^<b^^ J: 7 iZ^ ±IEP + 13 3-7(1 ±IEP - w e 1 1 flit 3 3- 3 & 
J: tK±ie P 3 3-i^^Lt, 1EGND-PAD1 2 tt^±gE P + 

13 3- 8 ClI$tiTv^ 0 <tCl^^\ d<7)^^in:<7)^^^^*!>^±I5PM^2»# 
^«3 3.i<omHmt, Mdt7°n-t^HJ:^(f ibo^^i i<0Pl#fM33 
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ffc/f -C££±fSP + i33- 5 , _tf£P + S3 3-7, ±IEP + S 3 3 -s ±J <fc ^"±IEN + 
® 3 Z-s^Wiltm 1 // nu S£ (£ftffiM : §^|p]<9^-&) (i#?j8 0 mt:-^^ 0 
[0 0 15] 

H 1 0 iZyjkttz «£ 9 ±ie-f-f 'J 9,9 3 3 tCi±. 2^omv£^75 ? iej£$nT</^ 0 
<0 , ±IEP N PF7>y^^3 3a co^-^^P>_h|£N PNF5>W^33bW3 
l/^^t:Ml.i 1 <7>*Ii££ , ±|SPN P h ? y is 9. 9 3 3 a On 1^ ^^6±IEN P N h 

, ^2co#IlE&(i, ^P£tc(±, 1 Ktf L£ <fc 9 ±sEN-we 1 IIit3 3 

-27^±IEP-we 1 1 fU£3 3-3t;M^> 1 «9 . ±ffi^ 1 , |2«»v> 

-f n^-^lc^T-^if A Ltz y)-f2>Z\t lit^^^o 
[0 0 16] 

ttTl^ HI 0*#ffiLT, ±iELfc«*j£tf>E S DUm®&3 O^tov^I^t 

i-r, e s D-*f-vm>±#mn$ft£P£<oiM^ (ffiiltHlO co^tpj?t^ 0 fct 

x(£\ _hISm^PADl lisitKifEGND-PAD 1 2Htw X SDt-i^lE^ 

Mis^* -rzt. ±ia h >j ^-@s&3 2i5«to f ±ie-9-^r -;x^ 3 3 ti, ±iem 

SPADl li^Olffi (Vdd) Oi|&»:j:otaMi:iSo ±IEC 

ioaij (+ray-K) ti, ±ie^*^T-3 i boij§ici o-cGNDmfi (ov) kg* 

n^tiZo £*LfcJ:!K JilSh 'J ^-mj^3 2OPM0S h7>y^^3 2 a 
tiot, ±§e-^-f U X * 3 3 ON P N h 7 9 3 3 b O^-X - ~ y ?m&U^ 

, ±iem^PADl H>f>©liI«A$n^ 0 ±ENPNh7>yX^3 3 

b7& ? *^#$tK&£ 0 1-*t>*>, ±f£NPN F7'/yX? 3 3 b K n V 9 9 "GMtftfLfi Z> 

o 

[0017] 

COnU* ^Svttc «£ oT> ±IEPNP F7>-^^ 3 3 aO^-XCfW^ ± 
IEPNP h 7>y^^ 3 3 a {±*>#cSUC&£ 0 -OPNP 3 3 a©3l/^ 

**SK(±, ±|ENPN h7>*JA9 3 3 b^-Xlt^fttt^o £*U::J:*K fr'Vy- 

y 9 _hfSm?lP AD 1 1 7><b±fBGND-P AD 1 2 K[fij7j»o T^m^y;^ 

- t^nTf^fg:^ V\Z-yV7.1Rmzti;Z> 0 Ltztf-oX, ESDt-y««li, 
PAD1 ltf»<b<3*ffi*Ji#$-£3££fc<tfc*$*U ±SE^##**0K2 0 «St 
-Sit (±&v^ 0 
[0 0 18] 

(*«S»ft) m<7>, ±IEE SD§IHI?&3 0Oi^i:oi>T^fS 
o ±f£ISPADl l^eotE (Vdd) KfgffcOfcvvKSI-ett, _h|ec Rff5tlHS&3 
lotfriy-K(t ±te^*T-3 1 aOili: iormJEV d d K&& 0 <?<Dfztb, _t 
ISh 'J#-|B3 2 0ai^{iGNDmfi (0 V) h&& 0 UJ s ot, _LIENPNh'7> 
y^ * 3 3 b l±* 7 t iO^, ±.f£ P N PF7>y^^3 3a (O^-^WStifi^k 

ffizti%^tz&, ±iepNP Y^yvT.9 3 3 ai l zi } mmtm.tL^^ 0 -tut***. ±ie-9- 

4 J*? 3 3 Ii77 y h Lfz^mt 
[0 0 19] 

■C*4o KseWO I e s d 11, ±ISm^PADl 1 frh<DmA&Mm£il2>, ESDt-y 
[0 0 2 0] 

Z\<DE S Df£^HJ{S&3 0 IZ£ l) ±.tttmfc%km®& 2 0 £E SDHffilUiv»H 
1 1±, -kIfi#a»#*«IS8& 2 0 \Z^hY- hMitmtfE SDiaotil^WKCC 
£-C£>£o -?-07t:i6tZ(±, ±fSm^PAD 1 1 frb<Dm%L I ^±ie*^miI1I I esdl 
i) fc/h$v»ttHTN SBEV^K'fblBHRSimEEB V o x £m*.X l±% t>%^ (V c 1 

amp<VBox) 0 ttz, MttWbftftlZ •> x ;K0fl#4 t'CJ: 19 -9- 'J X ^ 3 3 tfy y 
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lEVddmax (il#f±, 1. l*Vdd) J: 0 < &tt*U£& «b (Vh>V 
d d m a x ) 0 - il\Z X 'O , ? ~f>* v ? &<D&mft&M<?>* >}£i5t (^*}fti/tfl) R 
onli, VXT<D$:X"H-z_hixZ>o 
[0 0 2 1 ] 

Ron= (Vc 1 arap-Vh) / (Iesd-Ih) 
tztzL, ±|£I htt^i- v ^tOlIOMit^^o — fei:, I e s d»I h 

R o n = (Vc 1 amp-Vh) / Iesd • • • (1) 

[0 0 2 2] 

V c 1 amp<B V o x • • • (2) 
Vh>Vddmax--- (3) 

[0 0 2 3 1 

±I£^; (l), (2), (3)ii9, 

Ron< (BVox-Vddmax) / Iesd 

[0 0 2 4] 

ffijMfcO/ctf), Mi^-WifdM. I e s d^2. 7AT**^J:9^, 7>-7->>tfK*(0 
M^O^m^!*- I e s d^JtLT#x.4 0 ^IbHD?^ 1 2t^^hn 

-^mm<7)$tkm% cmo st^jxtu, mitm^mm&Bv o x(±/^u^®^tc^L-c 

[0 0 2 5] 

o £ V) , V d d m a x = 1 . 2Vt-f&t, 

Ron< (4V-1. 2 V) /2. 7 A = 1 . 0Q 

[0 0 2 6] 

CtlSrH^-r&^iMC, t£5£<9E S D 1*810^3 0 fc*3V»-Ct±, ^<hx.(f|ll 1C*L 

st* (Ron) ay- hmtmommttzkiittvx&T-f&o z<Dtz#>, m%.<om&i& 

mfe (Ron) £H3I1-£K(±, E S Dflll^ 3 0 1" £-T&Mb1-£o L^t, tz 

ttim9 tz^Ltzx ? ±m^mi$-mmmm 2 0 i:±seE s D««ng&3 0 townc 

[0 0 2 7] 

Vclamp+Iesd* (R1+R2) <BVox 
[0 0 2 8] 

Vclamp<BVox-Iesd* (R1+R2) • • • (4) 
[0 0 2 9] 

Ron + Rl+R2< (BVox-Vddmax) / Iesd 
[0 0 3 0] 
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oil), KI&ffitjtRl, R2£#Jt.L£*#£\ m^UmU (Ron) < 

L&lt*Ui-&<b&^/ci6 > E S D^lililS& 3 0 HWLjzltir %> 0 ISISUSfctR 1 , 

R 2 ^/h^^'ftti-^^^Uli, _hieHf®PAD 1 1 is X C/Jtlfi G N D — P A D 1 2 
<7)P^(z#^(7)E S 0 £Jf AL4'(ttilf4^^^ 0 

[^#1^^ 1] Christian C. Russ et a 1 . , "GG SCR 
s : GGNMOS Triggered Silicon Controlled 
Rectifiers for ESD Protection in Deep 
Sub-Micron CMOS Processes", ELECTRICAL 
OVERSTRESS/ELECTROSTATIC DISCHARGE SYM 
POSIUM PROCEEDINGS 2 0 0 1 (2 3 th). 

[0 0 3 1 1 

m (Ron) < Lfcttfttf tthtt^tztb, E S Df IHlSS^E^tt -6 i ^1, 

[0 0 3 21 

, k £ £> mm it mm-t ^m^^mmm ^tx ^tt^-r 

& Z\ t \Z$)Z> 0 

immzm&irztzttxD^m 

[0 0 3 3] 

w <d - mm izx a i if, 0 s§ * »«3S&s * ^ -s^ -r ^ tz <d urn 0 s& £ 

m%\®m<D&t)tzi> t<s^x v v *--m^ h ^— ms& t . Byfe^*^©^ 
\,zx.^ y ^^mrn^n, b«iepnp h 7 > ^^^-^1:3 *7&*gM£$*LfcN pn 

X * gtf 1 „ huIB P N P h 9 > * & J: LKhuIEN P N h y > 9 fflcomm* , HUlEf££n 
[0 0 3 4] 

±.%zLtzm$Lt Ltzrn^. m%m^mz\$^4')^9i?y v^t >^^%m& 
y^y<7)\s--?) *&mx$z> ct 0 [ztj:z> 0 ztibzxv)^ ^mmm iztt-f z> %m<nmm z 
mmx^, ummmiz^^^mi^^^^T-mizwxi-&^m^'Dmmim^^^^c\ 

[0 0 3 5] 

&£is*f!i-&£ ta^ut r- hmim<Dmmit*&&mmzfccxm$.&fc 

mz-\-friz*z<x*£2>t}:i>iz, *mfc%i mz&tbzwmz m m-r&ztimte&fm 
M&zmtfz^mfcmwzWii&x^Zo 

[0 0 3 61 

m t . *&w<DmMnfcmiz^\,*xmm*mmLxm.wir 2>o 

[0 0 3 71 

[* 1 <o%mmg\ 

m 1 (i> £<0$&9JO£ 1 (OmMM^JZ Ltztfotz, ESD (Electrostat i 
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c Discharge) &m\Q\$&<7)mJ$Lffl i> <DX$> & 0 ClCCti, m-&U±lz 

%mnm.t %Z>^mfcMm®B& (fztz.l£. MOS (Metal Oxide Semi 
conductor) *.«0j&) i: t H^fjHI; £ ft T , ±iE#«#**f[I]i£<9^- hi 

&o Ell 0 fcH-tt^tiH-flF-S-fcttU # L^Ifti^(iiiJSi)-£ 0 

[0 0 3 8] 

^olg 1 oHMtfBSHi, fcixtfHlCStJ:?!:, C Rft5t0S§ 3 1 <oth^ i 19 ifeij 
j^ft^PMOS h 7 y v\X* 3 3 d l:i oT, ;§-firfM^B#^(±, ■»MU.**a&33AO 
PNP h7>y'X^3 3 a«3l/^iNPNf7>y'xn 3 b tf>^- X £: 1 

[0 0 3 9] 

-f&fr-t,, r©ESDftSiK3 0Ali, /:iilil9i:^Lfc^C, ISPAD ( 
IIO^) 1UGND-PAD (i2^) 1 2 fcOISJK, ¥%#&fltlBl&2 0 
^KSHBSftTV**,, ±§EE S D^E!g&3 0 Al±. it t x_t£ m 1 JC^f «t 9 fc, CR 
«5fr@K (^0K) 3K h 'J #~-!HS&3 2, *3J:tf\ -*>f 'J**SG3 3 A^tLtf 

[0 0 4 0] 

±|EC R«fl-IK3 1 fi> ±iem?MP AD 1 1 t±EGND-PAD 1 2 t& 

(r) 3 1 a tm&m^- (o 3 1 b t7&wj^eM$tL^*^t $ntv^ 0 ± 

IH«^T-3 1 ali, fchiffPififtlt (3 3-n ) ±i:^$iifclMfl« 
1i£*1-£N-we l 1«#lT?&& 0 ±IS^fi5{tT- 3 1 b(±, fcfc x.{f6 p FO^»li£ 
tt4M0S + t^y^-C*4o f Lt, ±lE3£ifts?ti 1 3 1 a t ±iE#fi§StT- 3 1 b to 

±§ec r^ik3 lom^ss (traJSHP) t±> ±ie h y **-i^3 20 

[0 0 4 l ] 

JifE h U 1f-mf$kZ 2 (±. titx.it. Pf + ^;i/MOS (PMOS) h7>v^^32 
a £ Nft^MO S (NMOS) h 9 > 3 2 b t frhti:Z> CMO S (Compl 

ementary MOS) ^ * (I «t otit^tv^o i^CMOS^>/<- 

9<D%tW&, oil), _t|EPMO S h7>y^^3 2 a O V -X & i O f ±|ENMO Sh5 
>y'X^3 2bOV-X (±. fti-f'ti, ±fEm8S! P A D 1 It ±fEG ND-PAD12<b 
^^M^tLTv^o ttz, ±fEPMOS YyyV7s9 3 2 a is <£ _hiEN M O S h7>y 
X^32bW-Hl (A/tJS) Ktt, ±fECR*flMllg&3 1 offi;fc3g7&*gM£$*LT 
v»£o fit, ±|EPMO Sh7>">^^3 2 a^ctCFifENMO Sh7>y^^3 2b 
©^Kl^fv^anSHSiifc, -hlEh 'J #-HI8&3 2 Officii. ±fE^^'JA^^ 
3 3ACfSt$tLTV^„ 
[ 0 0 4 2 ] 

_hlE+r-f 'J * * 3 3 a (±, fctitf, P N P h 7 > V* 2 3 3 a , N P N h 7 > V '7, 
9 3 3 b , mZm? 3 3c. is i LK, _k|EX HtOPMOS h7>y^ 

* 3 3 d^tLTM^titv^o ±IEPNP F7>y^^ 3 3 a©x^ y * &±U&m 
PAD 1 1 izmfitZft, ^-*f±±IENPN 3 3 b <D 3 V 9 * izmWtZ tlX 

(,m2(D&mM®) o JiiEPNP h7>y^^3 3a©3P^^(i, iigEPMOS h 
y y*J7.9 3 3 dOV-^«i$iitv^o ±ISPMO S h 3 3 d^- h 

MUizlt, _hIEC Rfl7j-[Ui^3 1 Offl2j3gj&*gM£$*iTv>& 0 _h|EPMOS l>7>y'X^ 
3 3 dOKl^fV, _hfENPN h7>^^33 bO^-*, i3«£0\ ±|ESt/t^^-3 3 
cO— 3gKt±, ±|E h V ^-0^3 2 OtH^Wft^^ti/^o i/c, ±IENPNh9 
> ^33b O jh 5 y 9 i5 £. lf±.nZ&tfLm=?- 3 3c Oflfe^fi, -?-tL-TtL. ±|EG N D - 
P AD 1 2 U»«cS*LTV^-5 0 
[0 0 4 3] 

tife*), ±fE*-f 'J^^f|53 3 A^isv^T, ±IEPMOS 3 3 di±, _t 

tePNP h7yy'7^33 aW3l/7^ t JifEN PN h 7 > S J7>9 3 3 b<0^-^ t 
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^1<7)#^S£^ 1 (Dm : fc%Z&) i:}fA$atv^ 0 JiIEPMOS h5>y 

**3 3df±, fztz_l£. v"- Ms (W) ^8 0,«m, Y- h« (L) t5 ? 0. 15/<m > 
^-hSffcl^H* (Tox) ^2nm, L § v^gmE ( V t h ) tf- 0 . 2M h^tiX 

[0 0 4 4 1 

112(4, [1 1 ^^fr>3 3 AO^P^^^^ti^^TF-r^O-C^^o 

(4\ PM4^*#^«3 3-n O^MH(4, kf-y-ilJW3. 5X10"cm- 3 , l^i 
$ (Xj) 5/<m^jif;N-we 1 l««3 3-i2 > 454U*\ fcf - * flfeJS t) ? 6 . 

0X1 0 17 c m- 3 , B^SSS (X j ) rt ? 1 . 5^m^W;P-wel 1 flM 3 3 -13 
iSLTM^iiO^o ifc, ±fEPM^«#^£3 3-n <7>^ffi3&t;t4. ST I (S 
hallow Trench Isolation) «it<7X ^ic<7)^^gtffl«0^lt^ 

[0 0 4 5 ] 

ifc, ±Ei(ft»*i*3 3-i4 <7)Mfii^i<, ±IEN-we 1 1 «*3 3-i2 O^M 
(4, £txJ4\ t°-^itj^7!) ? 1 X 1 0 20 c m\ (X j ) ^ 0 . 18/imt 

£4i£P + 13 3-is , P + 13 3-i6 , P + 133-17 &4LKN + 133-is # $ \ 
^HIB£^L-C^JjE$*lTv>£ 0 _t|EP + 13 3-15 , _t|EP + 133-u <D 

m^.m*m< . _tiEP + 13 3-i 6 , ±iep + 13 3-17 434<7±ien + 133-is 
*>#3Litjfci±, -eax-rtu ±e»»«tt3 3.u ^Ki^tt^o ±iep + 133-15 

, ±IBP + 13 3-ie coffi£Wn*t(L.-f _hJEN-we 1 l|i33.i 2 Oftffi-hU 

(4, tztz_it\ 2o*yyxvu-Amm<omzzm-f2>r-hm j itm (mmtm) 33 

-19 ^Lt, PSO^ISJIv'J 3 >7>£>&&^- Mi3 3-20 !J»fjS?litv^ 0 - 
±|E«*«*3 3-i4 ©Mfil^i<> _kfEP-we 1 lfl^3 3-i3 OMM^ 
{4. ££xJ4\ k'-^I^l X 1 0 20 cm-\ t^'i? (X j) ^0. 18,«m^li 
tzN + 13 3-21, N + 1 3 3 -22 &£ZFP + 1 3 3 -23 tfMfc £ *iTv>& 0 _tlEN + 
13 3-is , ±IEN + 13 3-21 , ±§EN + 1 3 3 -22 &4^±fEP + 1 3 3 -23 O 

[0 0 4 6] 

^O^-f U**g&3 3 AOJ#£\ _tI£P + 13 3-is ,±ISP + 1 3 3 -ie 43 4 Z?± 
Sy-HS3 3-2o ri*. -tfi-PtU HCiLtPMOSh7>yX^3 3d©Kl"f 
v-XUXTft'- h tte&o -TOPMOS h7>y** 3 3 do KW oiD, 
_hlEP + 13 3-is f4±fE h #'-@8§3 2 ^MCtl^titi/^o _t|EPMO S 
h7>yX^33d^-h, oi 19 . ±fer- Mi3 3 -20 (4_tfEC R^HISS 3 1 
Otil^jgn®jgE$tLTv^ 0 _t|EP + 13 3-ie , _tIEN-we 1 Iiit3 3-i2 

, _h§EP + 13 3-i7 t) s \ -C-ti-FtL. Ell n^L/c±|EPNP h 7 > V* * 3 3 a On 
W*, x^^ti^ ItOLnli^-^IfiO, £O0|O*£\ 

2/imi4om 0 ifc, ±IEP + 13 3-i7 14, _hfE L PAD 1 1 izm&tZ 

tiTV^ 0 $ <bK, ±IEN + 13 3-is (4, ±|EN-w e 1 1 &t$L3 3 -12 frb*<-X 
mil ZI6Lt)tiiirtzi6<Di><DX~$> *) „ _hfEN + 1 3 3-22 KgM&$*iTv»£ 0 
[0 0 4 7] 

TO ±|EN + 13 3-2 1 , ±IEP - w e 1 1 3(tt3 3 -13 , ±IEN + 1 3 3-22 
•ZtL-Fti^ M 1 H^L^N P N h 9 > * 3 3 b Oi< y 9 , nl^^^i: 
ElcpOL p (4^-^.ft-e^ 0 „ ^O0!lO*#£\ ^0. 2^mt4otv>4. S/i, 
±IEN + 13 3-2i It. JifE L/:GND-PAD 1 2 fcgM£$ft*£ t & HI l*Zjf; 

3 c izftm-tZ 5 KfiON-w e 1 1 J£#t£^LT, ±fEP - w e 1 1 fl 
i^3 3-i3 tb-T7ti60±IEP + 1 3 3-23 , 4^4 O 5 ", ±IE h 'J 

[0 0 4 8] 

£43. ±IEPM#2*#^£3 3-n O. ±|EN-we 1 1^3^3 3-12 &£O t ±$iP- 

we i i^£3 3-13 mm&mmzit. p + i (h^ltv^v-) im&ziix^z 

th|iE#2 004-3012932 
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o Z<DP + mtt. ±|EGND-PAD 1 2 C««Sfttv>4, ifc, CLO-9->f U^^^ 
3 3 A<DWs%. h 7 > ? <DW}ft*®Mi- ZtztbiZ^ Ln«Ln2, Lp«Lp2 
WB««:l»Jlt4 J: ? CK!|-$ftTv»4, SfeK:, E*£ffitWl"C*>*±fcP + 133- 
is , ±IEP + 13 3-ie , _t|EP + 133-n , _h|EP + 1 3 3-23 *5J:U f ±iEN + 
13 3-is , _kfEN + 13 3-21 , _hfEN + 1 3 3 -22 <2>H<ift 1 ft m, (jttli 

[0 0 4 9] 

*> we>*»& <fc 9 ±ie-9-^ *?U3 3 ah, _tfEPN p h 7 >pa? 3 

3 a <7)=i V7 *^<b_tfENPN h 9 3 3b 1 £>41i& 1 OS 

£cSE&) <h, iftiligiJO, ±|£PNP h7>y^^3 3 aO^-X^f>±ENPNh7 
>y^^3 3 b03l/^^(;^^^2oa 2 O^iif SE3I0 JifEfg 1 

SSU±ie^-f 7f /^'fflOPMOS h7>yX^3 3 d 7$ ? }f A£ftTv>;z> 0 — jftjz, N P 
N F7>y^?li, PNPFy^yX^iHHFE (/^*-7 h7>yX^ <7>JI|I7j ft 

7~m^-x* y • * y tffflw tHot\ ^-f ij -cab & <> 

[0 0 5 0] 

& 0 if, e s D+h- y«ffi*»enuns*L7tmo»ft u&mmit) Ko^-ca&w-rso tzt 

xJ£\ ±IES?J£PAD1 1 *3J:tf±iEGND-PAD 1 2BC, iEOESDt-y'IE^ 

enin$tL^ti-^ 0 ±iEb u ^r— 3 2 & <£ t/jtie-^ ^^^3 3 aj±. ± 

iem?SPADl l^<bo«JE (Vdd) ©Mi:J:otIMiti4o ±fECRS53-|II 
g&3 1 Offi* (f my - K) (±, ±fe^i^T-3 l b©»H:J:oTGNDtfi (0 V) 
i:t#$^4o ±12 P M 0 S h 7 > y ^ ^ 3 3 d of - h tE?5 J G N D 1^ 

tiot, ±IEPM0 Sh7>y^^3 3 d^*>-f &<> t 77 

-XACiot, ** v -f 4 7 4- y 7 ^--?1f&$L £ ti^o 
[0 0 5 1 ] 

oi^ ±fe h >J m% 3 2OPM0S F7>y*7;?3 2 a T^iiJKg! t * o X , _h 
IE-9- ^'J7s^f i 3 3A(7)NPNh7>y7;^3 3b£D^-7;-x5 7 5' g^SfcK , _LfE G 
ND — PAD 1 2 frh <DM : &ff : <im.X ~£tlZ> 0 ±IEN P N h 9 > "J 7 7 3 3 b if 

*>ft&iz&& 0 1-it>*>, JifENPN b 7 3 3 b £3 **Sfc3&*» ft& 0 - 

<Da V? *m&tK«fc oT. JiffiPNP h9>v^^ 3 3 aO^-^tcm^L75 ? v£^, _LIEP 
NPF7>yx^3 3 alit/tit:5;So icOPNP h7>y^^3 3 aony^^l 
»£(±, 11SNPN h7>y^^ 3 3 bO^-^ISirMtSo ZtUZXt), XVy-jy 
tz7 4 - h'y<y 7 ^-ytfftmZtl&o fOfcft, ±.%^4 77U3 3 Ai)^7i-y 7°7< 
y 7 *1&c\ Lx JilEWMP AD 1 1 <b _tf E G N D — P A D 1 2 K|Rjj&»oT:*:*at «rSE1- 

PAD 1 l^ibomS (Vdd) &_t#-fS£i:fc<;j&3E$ft, ±iE#>S^M*|5li& 2 0 

[0 0 5 2] 

^z, mismft ammmm b#o. ±iee sd{£^iis§3 o A<onmzo^xm.m-r 
i> 0 ±iem^PADi ifrbcomm (vaa) K^fto&v^Si-cti, ±iec r«7>@s& 

3 1 (D^m7 - Kfi. J:!EItn;t?3 1 aOiiCiotVddttCi^o ^(Dtztb^ 
±MY V1f-mm 2<7>tti2ltiGNDmi£ (0V) t^^> 0 Lfc^oT, ±ENPNh7 
7y^^3 3b(±t7i:^4o ±l£ P N P h 7 * P7 7 3 3 a O^-^it^ 

m&Ztlte^tiib, ±IEPNP Yyy^77 3 3 a C^lIlJil^^^ ±|EP 
M0Sh7>y'A^3 3 d^70i J ttt&tztb^ 7± y 7°s*y 7 i k^^'f-tz^)(D7^ 
- Y^y 7 )V--7i)m%iZtLZ> 0 t%t>*>^ ±.tl-*tJ >) 7 7M3 3 Alt* y Lfztk 

[0 0 5 3] 
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13(i, ±.mLtzmj$.<DE S DffiH[I]S&3 0 A<7). *m»itfH£<7) I - V#14£7Fi" & <n 
X&Z> 0 Z\<DE S Df£fIIUS§3 OAK J: 0. ±gS^igf£il*llUi£ 2 0<Of- hSHtfll^E 

s Dizi o-c^in^n^o^i* <vc*nt±, ±iem^PADi 1 7^£>?>mit i # ? e s d-^ 

o x £igx.T(i& £>&<^ (Vc 1 amp<VBox) 0 -O^ftti, Q£&We>®&tm%t 
[0 0 5 4 ] 

±IEPM0 Sh7^-^^33d li, r- btf±.$imn.m^r3 1 a HMt, ±fE«iBi 
PAD1 1 fc«MfcS;ftTv>*fci6, ^ftit1±t>L4-K L£rt ? oT, jfrflfttfmu 

j. jl/tf>»SSr L 7t h LT i> , ±fe-9- 'J 7, 9 SB 3 3 A f± v y f - 7 y 7" L * 

oil), y 7V*;/ ^tOlEOS/hftV h^ltT^IiEmMffV ddmaxiH^ 
§ < &lt*U£&f>£v> (V h > V d d m a x) t fa]&J(±'i&^& c\tHZ£H), 

[0 0 5 5] 

Ron= (Vc 1 amp-Vh) / (Iesd-Ih) 
tztzL, ±12 I h ItA-f-? -f^y y-felzMfctfU'^t * (V h ) "ComijfMfi-e£>4 
o —feU, I e s d»I h-C**j&»£, 

Ron= (Vc 1 amp-Vh) / I e s d • • • (1) 

t 

[0 0 5 6] 

Vclamp<BVox--- (2) 
"C<$> -i) o 

[0 0 5 7 ] 

±R5£ ( i ) , ( 2 ) «t 0 , 

Ron< (BVox-Vh) / Iesd 
[0 0 5 8] 

±I£^-^ftLn, Lp£0. 2/«mi/J^< 'Ltztzib^ ±.|S PNP h7>yJ^^3 3 
a is i O^tfBN P N h 9 > * 3 3 b <0 H F E f±^5t^iii < > Xt7^'^ \k<nW±. 
OMiVhtiO. 4Vfc, SMbRttttttEB V o x fc**LTitt&-e#*gftOH*:fco 

to 

[0 0 5 9] 

AT y ~f>*-j ?&(DigmW:1&M<D*>mifiR o nf±, 
Ron=BVox/Iesd 

t 

[0 0 6 0] 

±m ifcj:^:, ESDt- yfi os^m^ it i e s d * 2 . 7 a , mitm^mms. 

BVoxf4Vhf^^ 

R o n< 4 V/2 . 7 A= 1 . 5 n 

[0 0 6 1 ] 

Z<7)fz£>, flfeSfcttKUfc'*, ^l-<Dm* 5 5 mi, #J 1 / 1 . 5 tw«t/h$ftfc 0 £tf>3§b 
±&<9[U9 »=^Lfc*iRE»JSfiLR 1 > KBSH^tJtR 2 fc#lKLfc»£- 

, $«bK:fc# < fc& 0 fcfcxWT, ^T-cOipS^«0!l<7)^i: |WI i: 8 0 ^ mit4 t . ±IS 
#K*«S£R1, R 2 Klt^fr&jgfcvfilti. J: <9 & 0. 5fi&*£<&<5> 

fc*. ESD«^[iii^3 o A<D&mn xm^izm^nmx^ 

[0 0 6 2] 

114(4. El 1 K^Lfc-*-f 'J**8B3 3 A«>, ^O|ffi*ii<Ollil<7>0!) & Ot* 
£o £43. HI2 tra-«S»»ctira-|J4g-«:ftL, if Lv*fft9J(-4«S£-t*o i-T'(± 
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, N + 13 3-2i £N + §33 -22 £ <7>m<Dm% **£& < LT, MOSh7^y*X^ 
[0 0 6 31 

1-^^*,, ClO-^-f U **g|S3 3 A' HioV^-rii, ±|EN + 133-21 , iii£N + S 
3 3 -22 Offi51F B lHWCL--r^), JifBP-we 1 1**3 3-i3 O^M±H, 2 

o hn-Afuson^^^-i-^.^- h st-fts^ (mmitm) 33-31 ^^lt, n 
+ i^is^y'j 3y^f,4^r- Mi3 3.32 7^j&£*lt^& 0 ±ier- 

H13 3 -32 t*^#IS B B B ->'i3>i> /s;u^-?:^^±ISP-w e 1 1**3 3-is K 
^M£*i£_tIEP + 1 3 3 -23 t^fttS^iCiot, ±IENPNF7>y^^3 
3 bA J iS$fttt^„ 
[0 0 6 4 ] 

s t i ojupxj; o ^#ig B B a * 0 '; v u n > (omn^^m.mitr^m^h o , ± 

i^Jt^, ^T-<t)1is^$ ^n^/h-r^.- tifx-$z> 0 

[0 0 6 5] 

ZXli, NPN YyViSX? 3 3 b *mm h 7 V V7, ?fijt t L/ct^^o^TI^tl. 

o 

[0 0 6 6] 

z\<D^4 VX?U3 3 A"<DWi&, ?zt?Ll$, PS*»MS3 3-ii WSI^C, M 
-7M&ff3. 5X1 0 17 cm- 3 , (X j) #1. 5 fx m t $ fitz N - w e 1 1 

** 3 3-12 , is i tf\ kf- 7 ; m.Uif 2. 0 X 1 0 1 7 c m" 3 . £ (X j ) j&* 1 . 9 

//m^tl/c^N-we 1 1**3 3-4i 5&*BH£ L TtB)& $ ftT 0 f Lt, 
v^N-w e 1 1 **3 3-4i flK, £°-^<SJ^6. 0 X 1 0 17 c m"\ £ (X j 

) # 1. 5//mt$tlf:P-we 1 1**3 3 -is £ tl T v> £ 0 _h|SPM# 

3»^^S3 3-n comWM^li, STI (Shallow Trench Isolat 

ion) m&<?), mk<Dmi-ftMm(D®.mwM3 3-m ^i^i:M$ntv^ 0 

[0 0 6 7] 

Zfz, ±IB*£fi**3 3-i4 <Dmf$.iiLW:*m< , ±IEN-we 1 111*3 3 -12 (D&W 
g&Kfi. tztx.i£, tf-^sftffi**l X 1 0 20 c m"\ (Xj)75 s 0. 18//mfc 

$tL7^P + S3 3-i5 , P + 13 3-16 , P + S3 3-i7 tiK titt— JeOlHPH** L 
TfM$ttTv^ 0 ±|EP + S3 3-i6 , ±f£P + S3 3-17 OffiSUfflKfi, ±12^1 
**3 3-i4 75 ? @eM$tLTV^ 0 ±I£P + 13 3-15 , ±IBP + 13 3-ie OffiUPflK 
*J-fL--f&> ±|SN-we 1 1**3 3-12 0$i±i:«, tzt?LlS\ 20*>y*hv- 

^m%.<Dmz*&-rzr- vmtm mmtm) 33-19 ^lt, pi©^-/^ 

>^<b&&r- MI3 3-20 **5^dt$*Lrv»4o — ±fE*fe*f**3 3-i4 Off^&ft 

mzm<. ±iep-we 1 1**33-13 <ommmz.it, tztx.it, fcr-**jK**i x 1 

0 20 c m" 3 , (X j ) 75*0. 18^mi:$^7cN + S33-21 , P + 133-2 
3 ^MJnTi"5. 

[0 0 6 8] 

:?)t^ ';**g|$3 3 A"0^§£\ ±|EP + 13 3-15 , ±ISP + 13 3-ie 
±MY- MS 3 3-2o ^tifti, EI 1 KTFLtz PMO S b 7 y s J*9 3 3 d CO Klx 

>, V — b£&&o :0PM0St-7>y^?33d0Kl/O > ojt) 

, ±ieP + 13 3-15 tiJtfS h >; 2f-InJ!f&3 2 0tiJ2j3i8K^£*L-Cv^ 0 JifSPMO 
S h 7 y*JA9 3 3 doy- K oi 19 . ±fer- M£3 3 -20 (i±IBC RSt^lalK 3 

1 Offi^icif $ilti/^o i/c ±|EP + 1 3 3-i6 , ±IBN-w e 1 1 ** 3 3- 
12 , ±IBP + S3 3-i7 i)K ■£iX'?ti. mi IZtf LtzAztZ P N P Y7>¥*9 3 3 a O 
ziV?7, s<~7, i^^iio B^Lnli^-^g-CiD, j^|0 
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. 2 // m<h^oTv^ 0 ifc, ±IEP + 13 3-n i±, _tfE Lfc«iSi P A D 1 1 
[0 0 6 9] 

±IEN + 13 3-2i , ±ieP-w e 1 1 mat 3 3-i3 , ±i£-#^N-w e 1 
1pI^3 3-4i t5 5 \ -en-r^. lli:^L^NPNF7^yX^3 3b(?)i5^, 

3l/^^t^^ 0 H+^Lpli^-^gt^l), Z<Dffl<vm&, &0. 
tv^o ±IEN + S3 3-2i (±, ±EL/cGND-PAD 1 2 tl^^ti^^ 

ti:, HI 3 c 5 KnON- w e 1 1 j£#L£^LT. _LgE 

±IEP-we 1 11833-13 ^^-^mil^*) ffi-f 7c#><7>±fEP + 1 3 3 -23 > 

_h§e h >j ^ — 3 2 (D&nmk^mztix^ho 

[0 0 7 0] 

±IBPM*2»^^3 3-n ±ISN-we 1 l«**3 3-i2 iSi^ieP- 
we 1 l««3 3-i3 <Dl¥M!&mi$L^l&. P + 1 (EItf Ltv^v») ^M^fttv^ 
o ^<7)P + ili, 1EGND-PAD1 2t:fl?titv^ 0 iO-^ 'J ^ 

3 3 A"<7)i#-£-. ^ b 7 > v^^ii/f^M"^^^ L n < L n 2 ^ /c ii L p < 

-C&Z>±.tiP + 13 3-i5 , _h|EP + 13 3-ie , ±|SP + 133-n , _hIEP + 1 
3 3 -23 43J:^_tf5N + 13 3-2 1 (D^Wl I /a (lft®*1f # ^ft<7>^-&) (i 

^4 0/,m^io ^ ±|SSi5t^3 3 c Hffl^-T^) 5 KnON-w e 1 1 

[0 0 7 1 ] 

-OJ;^tz, ±|£NPN F7>y'X? 3 3 b ^Mifilt ^ K i o y ? 

fr^^-xiz&xztizigmi, -hie p 3 3 - 1 1 (Og^, ^^t/it^^fi 

7vf L p fc/h£ < 7Vs - 7 ^^om/±Oft/MlV h ^©T^-ti-S - <t 

olHgt^So CilCJ;^ ^ifitJWit (Ron) ZmffiX^ htztb, Wl4 tZ7FLtzm&i~ 

-XtNPNh7>yX^33 b<Du ? t<D&m*. well fflmmz £ 
<£ 9 KL/c±§^-K(±. ESDl£Mi&3 OA^i Z> 0 

[0 0 7 2 ] 

_hfe Lfc «£ 0 PNP h7>y^^3 3 a03l/^HNPNh7^y^n 3 b 

ilSff-TS PMO S h 7 > ^ 3 3 dTHf A£tiT^£ 0 -f&;b-^ fi#IJifpB#tc(i-9--f 
>; ^ ^75 ? 9 v-Tr-v 7 4 - h's<y 9 fr--7°Z&mx£ & i9i:Ltv^ 0 itu~ J: 

9 > * -T y -ft* y y-fe<7)mf±<7)WMUV h ^m^UUMMmS. V ddmaxiH^^ 
&lt*Uf&<b&^ (Vh>Vddmax) kv^«|W.S4<S;4fc*, E S DfJl 

[0 0 7 3] 

[» 2 O^ftfi] 

0 6 fix d©flWO#2 0|life^S8KL^* I ofc, E SD«g|Ili&0*J&tffl£^1-*>0 
■C*-6o d-L-Ctt, |sJ-^JiK^*tat&&##&£M»lBlg& MOSM 

Ltfflv^n^, ac h v 77--^»fM^-^ >) x?zwbzm.w-?z>o huh-w* 

[0 0 7 4 ] 

lOtb^t; «t «9 tijffll ?WPMOSF7>y^^33dCJ:oT 1 PNPh7>^^3 
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3 a ©3U^^tNPNh5>W^33 b <7>^-* t fcig-Sft 1 (T>mM SB&fclMllftU 

ilffif-f^ <£ d i:ML;;io-e^-5o cmo s 4 9 £ 2 gc lt h 

U#'-|s]{&3 2' 7^ftJ&£*i£ t t i> \z s Z<D&jjffitf*)-4 >)79%3 3 BO±|SPN P 
[0 0 7 5] 

-Ttaioh. :<9E S Df£fI[Ug§3 0 BO«^> ^rtx. tf h 'J 7?*— HISS 3 2 ' PMO 
S h7>y^^3 2 a-iiNMOS Yy>~s79 Z 2 b-it^b^SllOCMOS^^ 
PMOS h7>y^^3 2 a- 2 tNMOS F7>yX^3 2 b - 2 i j&» <b <& £ 
2WCMO S >f tiz£ otil?Jttv^ 0 ^n<b CMO S *tf>#S;g 

, o $ «9 „ _t|£ PM0Sf7>y^^3 2a-i, 32a-2 tf># V — JtlfiN M O S 

h y WTs* 3 2 b-i, 3 2 b-2®4v-^li, ^Mti, ±EL/:liPAD 1 1 t G 
ND-PAD 1 2 ttC®R$tLTV»4 0 ifc. ±|SH KDCMOS^f Vtt-9<0. ±ISP 
MOSh7>v**32a-i*5j: IK±1EN M 0 S h 7 > * 3 2 b - 1 <D&Y- V tg ( 
h 'J #-ii&3 2 ' <OX7jM) Ktt, ±fEC R«55-EI!»3 1 Offi^73ffi75*SSE$nrv^ 0 
±IB PMOS h7>y^?3 2 a -1 # J: ^±ENM OSh7>^^32b-i co^jl K P 
W >ti, ±1E^2<DCM0S^ ±|BPMOS h7>->^^ 3 2 a^isJO^t 

I2NMO Sh7 V\?7s9 3 2 b-z^- HfeCiffl^nt^So fit, JiIEPMO 
Sh7 3 2 a- 2 i3ct UUifENMO S h 9 > V '7 9 3 2 b-2<D^M K W > (h'J 

2f-0g&3 2' Offi*5S) J±. ±fe-"f-r 'J^^g|53 3 BO±fePNP h^>v.^^ 3 3 a 
O^-^js ££/±§ENPN h7>y^^ 3 3 b <D =r ^ 9 fcg&RS ttTV^ 0 
[ 0 0 7 6] 

— yj , ±IE^ >f U * * SB 3 3 B i±. t x. »f , ±IE PNPF7>yX^33a<7)3W7 
^^f>±ieNPNh7>yX^3 3bO^-Xi:?^il(OgK (ft 1 O^SSliO 
£*i£tig!l<£>, JiISPNP hyyy^^ 3 3 a W?- * <b ±f£N P N Y y y P 7 9 3 3 
bOni/7^t:I^I2©lK (ft2tf>«^RigO fc£*U _tlEft 1 <7>££g&n_tIS;^ 
•;f>^OPMOS F5y^^ 3 3 d j&*«fA£*iTV*o fit, ^OPMOS ^7 
> vX? 3 3 dor- h««Kf±, _hISCRft7>Illi^3 1 Offi#3»7&*«M£$*i-Cv»& 0 
[0 0 7 7] 

WTU, 0 6*#J!BLT, ±|EL E SD*£ttlHi&3 0 BOttf^lco^riftWi- 

£ D if, E SD"*-y«md*MS*ifclR«>!&fls («»»fl0 t:ov^P^t^.o fc 
xJi\ ±iem^PADl 1 i3j:i^±IEGND-PAD 1 2Wi:, I<7)E S Dt-y'lE^' 
fllflnSfirt: tf^o "f £ t > ±IS h x ) tf-®&3 2 ' is X t/±ie^-T 'J**£&3 3 B(i, 

±iem^PADi ifrb<Dm.J± (vdd) «cj:ot»Mi^^o ±iecR«7j- 

®&3 1 Offiy^ (fWy-K) tt, ±ESii^3 lbOi^CioTGNDHi (0 V 
) KflM$$*L& 0 itUziCK _tf£PMO S h y > i?79 3 3 deny- HEKNDS 
f^iot, ±iePMO Sh7 -y 9 J*9 3 3 d jP^I-So 
[0 0 7 8] 

-77. ±ie h 'j *f-nij&3 2 ' om^tiA^tra i: ovt^^ _hiePN p h 9 > 

^3 3a«^-^-i5'7^M3i:, ±iem^PADl 1 «b omsft^ztA $ ft* 0 * 
_h|EPNP b^Vv** 3 3 a^>«|(:^^,o -T**>*>, ±IEPNP F5> 
y^^3 3 *St**aE*t4o t4i, ±fE PMOS h7yy^^3 3d^^L 

T, ±ISN PN h7>y*A^ 3 3 b <7)^-^ H«at7&*aE*L. ±I5N P N f 7 > y^ ^33 
b (i* >&lWJZ t£& 0 :©NPNF7>^^33b©3l/^^ mit(i, ±IH PNPF5 
>y^n3aO^-^lI^t^o ^tttcj:i9. sK^-f- >f -fta y 4 - y 9 fr- 
•YtfB&ZtiZo ZOtztb^ ±ie-9"-f V79U3 3 Btfyf-y -//<y 9£&z\ L, ±iem 
1PAD 1 1 a><b±!EGND - P AD 1 2 H(6j^o X±m : Ji£ : ot-f Z\ t tfoSffi.tt:\&4 > kf 
-/>^«iSi:i4. L7t:75 ? oT, E S Df-y'Ilti, ±iem^PADl lfrh<Dmi± 
(Vdd) ^±#1-^,^<h^<^m$^. -hlS#«#^I[all^ 2 0*««t4it(±4v» 

o 

[0 0 7 9] 

2004-3012932 



#H 2003-378630 



^-v! 13/ 



h 0 ±iemi^PADi ifrb<Dni± (vdd) izmt^^^mmxit, ±ucRm&mi& 

3 1 Of my - Kfi, ±IEl£^ : F-3 1 a <£>f&§Kct otlEV d d K&& 0 ^r<Dtztb^ 
±|E h U ^f-HJj^3 2' tf>ttJ;fcfiV d dm&£££o Lfc#ot, ±EPNP f7>y"X 
* 3 3 a t±* 7 <h & -& 0 i <D®<&. -hIS PMOS h7>^^3 3 dU7©iit*4 
y 9 tz*b<D -7 4 - KrCy ? fr--7ti*mm$ti&o 1" ± 

|S-9--f U.**SB3 3 B(±# y F^7L/:tit^^o 
[0 0 8 01 

B(i7 ?f77^L4^o oil), ^t7^'^ f^omBE^/Hi V h ^S^fiEM 
«EEV d dm a x &*t*itfi'bfci/» (Vh>Vddmax) fcv»9M8jli;& 

[0 0 8 1 ] 

[* 3 ommfmi 

iz it ra-^ fctf U ifH/^ o 
(0 0 8 2] 

1' cota^jHJ: »3flJ^l$^^NM0 S 3 3 eCiot, PNPh7>yX^ 

33a«3l/^ t±IBNPN !>7>y^^3 3 b^-7^Ml ©IlgK^I 

Hk&tmmz* CM0S4 >'<-9i2&UZLX h')1f-®t&3 2' tmf&Z ti2> t t i> 
K> WJT'ti, -^OtB^^^+l-'l' V**aS3 3 C<0±S2NPN h7Vy7>^3 3 b <7>^~ 

[0 0 8 3] 

1-^^-fc>, SD&m®&3 0 COl^, xJifC R M55-08&3 1' fi, ±ffim 

SPAD 1 1 t _bfE G N D — P A D 1 2 tO^C, ±gE^»i?T- (C) 3 1b t ±.WM\jL 
mi- (R) 3 1 a fc**ifc^Jfc£tt$*ifc«J«J: SftTV»4, Lt, ilE^S^T- 3 1 b 

t±.%m^mi-z i a t<7)mm&x$>%>^ ±.ucru^-®^3 r om^ss? (^rasH 1 ) 

»i, ±15 b V #-Hlj&3 2 * <DX13&. ^^7f>7|WNMOSF7>yX^ 
3 3 e<D^- h *ltv>* 0 
[0 0 8 4 ] 

— 77 v -hlB-t << 'J * * SB 3 3 C t±, f:tx(f, ±Id PNP h7>y^^3 3 aOnix^ 
^^<b±|ENPN F5^y^^ 3 3 b (D^-X izm&m 1 <Dimffi (0 l©i^S£H) i: > 
£*Lfc»±8!ltf>, JifSPNP F5>yX^ 3 3 a <D^<-^^h JifdN P N 3 3 

h<Da U??iz^Z>m2<Di&& ££^U _hf£3l 1 _tiE* >f 

y fy^fflONMO S h 7 >'J*9 3 3 e^JfA$tiTv^ 0 f U, _tfd h 'J 
3 2' Offi^SS**, _tfB-9--T >;^^^3 3 COJifeNPN h7>y^^ 3 3 b^-^ ( 
±IE}£tft^T-3 3 c co— 3S, is J: IF, ±IENMO S h 7 > v** 3 3 e <D KW > izmm 
ZtiX^Zo 
[0 0 8 5] 

JttTK, g|7^#BBLT, ±|ELfc*j£oE S D«SUIIK3 0 C©ft^(:o^t|ftiSt 

^>o if, e s D*r-pmj±&m\\2titim<7)mft (vmrnvz) K-=>^xmm-t *><> tzt 

±timU P A D 1 1 & X tfJifBG N D - P A D 1 2 fflK, IEO E S Dt-y'W 
fnUP^tL^t -f&o ir&t^ _tfE h V if— ®&x 3 2 ' *3J:0 f Jiie-*-f U**SS3 3 Ct±, 
±fS««PADl l*»«bomJE (Vdd) 0#«&HJ:o-Clfcf^^t^So ±!ECR»5fr 
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@£&3 1' <D&t) (tpffly-V) (i> ±Efii^3 1 b<olli:j:otVddliiii:§ 
ftZti&o ZtiiZX 19 , ±IENM0 S^7>y^n3e O^- hmEE^V d dmtet & 
oT, _hf£NMO Sf7>y^n3e >t"^o 
[0 0 8 6] 

±IS h V 7T-HI1&3 2 ' (7>m^(iA^i:|B]i:V d dmf£t&fK ±!ENPNh7 
>y^^3 3b^-7-x5^iA3(;, ±f£m?J£ P A D 1 H^(7)i'S^SA$ti 
&o ±EN P N F 7 / y 7x ^ 3 3 b '/ttiC ^ 4 „ JilBN P N 

F7/yX^3 3bC3l/7^ *ilE* f aii*o i"* t , ±|S PNP F7>y^?33 a« 
^-^umi/tTi^ti. ±IEPN P h 7 WTs* 3 3 a (i * > tfclUc & £ 0 i<7)PNP h 7 
yyX^33a«nl/7 ?m»iUi> ±ISNM0 S F7>yxn3e £^LT. ±fSN P 
N h y WTs 9 3 3 b (D^- 7>MWi%iM£1r 2> 0 *"yf ^^7^-F^7 

±KliPADl l^blEGND-PADl 2 K|6j*»o T:*:*SK«:HE-f - <h ^olf^ig: 
4 > ^-yyMKW-X-tt&o Ltztf^X. ESDt-ytlli, ±|Em«PADl 1t>^ 

cd«j± (vdd) ^_h#-r^»- <h&<jftm£n, _hie^j»#^iii]i^ 2 0 ^in-f^c ^ 

[0 0 8 7] 

&o -hiem^PADi ifrh<Dmj± (vdd) amt^^^mxn^ ±tzc ri^ess 

3 1' 04T^y-K(±. ±I£iS^T-3 1 aOiS^^ioTGNDmfi (0V) 
^(Dtzib^ JLfe h 77- — 3 2 * (7)^!iGNDiet^5o L£t5 ? oT, ±f£NPN 
hr/yXj' 3 3bli*7t^4o z\(Di^^ _tf5PNP h 9 > v ^ 3 3 aCD^-^m 
^l&l&^n&v^*^ i © P N P f 7 > y X ^ 3 3 a C t ISliiii^ t\ ZhK, ± 
ISNMOS F7>y^^ 3 3 e :* 7© ^ t t & h tz&, 7. -T y y 9 Z&Z -ftzlb<D 
7 4- K/sy ^^-y^igBf^tLSo f-ife*,, ';**S&3 3 Qki.il y h * 7 L 

[0 0 8 8 ] 

C(i7 7f7 7 7 , Li^o oiD, * -T y -//< y ? &*>«JEO*/Mli V h 75 ? S*{£IEmM 
SEV d d m a x J; Ht^K ^ttnii^ (Vh>Vddmax) tv^il^i^ 

H&^ 0 Wr^T, _tj£Lfc*l i5i^2 0^Mf^<7)^^t ftT-Oi|J§& £ 

^tt!&35«» A»**:*fc|iiJj*T§ £ Q 
[0 0 8 9] 

Lt>&, -fti:NMO > v^^com?MK)7t»(is PMO S h7^yX^J;n2 

[0 0 9 0] 

[|4^ifi] 

0 8ii, :©H^©i4 0»|i:U;#ot, E S Dfl^0«&tf>fl|j£0!l£^-r O 

LTfflv^tL-2>. ac h >j ir-mmm^j v ***mKmm-tz> 0 mi tm— 

[0 0 9 1 ] 

1* cOttJ^HJ: 19 $IJ#P£;}x&NMO S h 9 > v ^ * 3 3 e U J: oT, P N P h v > ^ 
33aW7l/^ i:±sEN PN h- 7 3 3 b-O^-Xi 1 ^m^MSS^m 

*^-et±, -e<7)*^^^-9-^ "J^^f|53 3 D<7)_tfEPNP l>7>y'X^ 3 3 aO^-^tC 

miJE#2 004-3012932 
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[0 0 9 2 ] 

-f :<OE S DffiS@B&3 0 D©»^, £t xJfC R'f^HIif&3 1 ' (±, ±ISm 
iPADl 1 t _LfE G N D — P A D 1 2 toftd, ±|E#fiS^- (C) 3 1b fc±iE«*t 
(R) 3 1 a fc7m^K«SESttfci*Jfcfc Sftt^i, fit, ±K#fi^3 1 b 
±IE«Jt* : f- 3 1 at«t?*5, ±SECR«#IIII&3 1' <V&t>*%ii (^B*?-) 
li, ±|Eh >J^r-IHft3 2<DAt)*®, 74 '>f>^NM0S b^vX* 3 

3 eoy- Hgi:lw$fttv^ 0 
10 0 9 3 ] 

— ±IE-9->f ';**S&3 3 D(±, fcfciltf, _h|EPNP h?'/^^ 3 3 a <D 3 U ^ 
**»<b±iENPN h7> v** 3 3 bO^-^Cl^f lOffl ($ 1 O&gcEiR) t . 
CtLtliglJO, ±IEPNP h7>>^^3 3 a <£>^-*^<b _tfENPN F7>y^^33 
bO3U^^i:I4i2<0iB (^2 0giEI) t£^L, _tfE# 1 ±IB*-f 
7f>7'ffl<9NM0 S h v 3 3 e SftT v»S 0 f LT, _LfE HJ 2f-iai§ 

3 2<£>fcB:*73g^ ±fe-tf^ U**SP3 3 D^±EPNP h5V^^ 3 3 aO^-X, jo 
J:0\ JifENPN F7>yX^3 3 bon u^^tcf i$nTV^ a 
[0 0 9 4 ] 

JSTFfc, H8 S:#JHfC, ±iELfc**<^E S D«»IhIK3 0 DO»fttcov»TKWr 

x.(£. ±|5m?H P A D 1 1 is X Xf±tiG N D - P A D 1 2 I© E S D+h- v^«flE*« 

eptraStifsit-r&o ±|E b U #-[IIE&3 2£ct£/±fE^4' V X?g&3 3 Dfi, ± 

tem^PADl lfrbOMEE. (Vdd) O^JCtoTSftft^t^^o ±fSCR®5t[H 
&3 1' <7)mU («fB/-K) fi, _hfE^fi^T-3 1 b <*>fft§ «fc oTV d dWtfcfcffilf 
£*L& 0 £*UC<£ 19 „ _hfENM0 S h 7 y^77 3 3 e <OY- hm&tfV d dltttio 
T, ±|ENM0S h5>^^ 3 3 z1fi*y-$h 0 -e<£>3£*. 1J=-X& 

[0 0 9 5] 

oil), _h|Eb 'J 2f-0S&3 2<7)NMOS l-7>^^ 3 2 b #*#il#i!g* o T , ± 
lE+h-T ';**£B3 3 DOPNP h ?yV77 3 3 a<D^<-7-^^ 7 ^^^SBH. _h|E« 
SPAD1 1 <b OlIfIA $ o -€"^)jfe*, ±!E PNPF7>y^?33a > 
tWc&& 0 1"&;b^ ±|EP N Ph7>y'X^3 3a t:nl/^^lW^o 1" 3 
„ ±IENM0 S F7>y'X^3 3e 5:^Lt, ±IEN PNf7>y^^33b <D^-^ t~ 
mi?£^y£tL. _t|EN P N F 7 > V 7 ^ 3 3 b f±* >#tSlK & &o £ ON P N h y > V7 Z 
3 3 b(03l/7 ^misEfi, ±IEP N PI-7/y^?3 3a <D^-7m : M *tt*&1--&o £ 

J: «9 . *°vtM - Y*'*y 7 )i< ti&o t<Dtz£>, ±fE^>f 'J * 

3 3 D#^t7 7Vs-7 9 U _tIEm?/£ P A D 1 1 *?>±fEGND-PAD 1 2 tCfp] 

friXltMM *SE-T£ t 75 ? pTt^fg:^ > tf-^>^^{C^^, 0 L7trt ? oT, E S D^- 
vm^li, ±iE«flSPADl (Vdd) £±#iT&£<h&<M£*U JtfE 

[0 0 9 6] 

m-gmft mummm mo, _tfEESD{sttins&3 oDoa^cov^i^t 

&o ±iem^PADl l^<bO«JE (Vdd) KfEftOfcv^ag-Cli, _LfECR®b3*|IIS§ 

3 1' O^Hy-Kli, ±lEffif?3 1 aOilt:ioTGNDlt (0V) CiSo 
%<Dtztb, JifEh U ^f-@g&3 2^as^t±GND«^t L/^75 ? oT, _h|EN P N h 
yy¥7y 3 3 b t 44 c £<9±§-£\ ±IEPNP F7>y^? 3 3 aW^-^lS 
3&*«*&Stt*v»fc*, JifEPNP h^>->'^^3 3 zKiyntiUZmtlte^o ZhK^ ±|E 
NMOS h7>y^^3 3 eit7©ii t&Zfztb, A-f-y 7 izHxov 

4 - Y^y 7fr- Zf&mm Zti&o ±IE-^^ >)7?UZ 3 D(i77 ';F*7 L£ 

[0 0 9 7] 
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IEV d dma x i 0 i*tn(fif»iv» (Vh>Vddmax) t SlJ&Jf±<J& 

Si^'o L/d ? oT, ±i£L£f£l, $ 2 is «fc tf» 3 <D%m : &m<oyk& t Wlffitz, m=?-<D 

[0 0 9 8] 

L^fc> — ti:NM0 S h 9 > ^omSIEfij^fi, P M 0 S h 7 s 9 «fc 0 2 
f£gJKfc*#v\, iot, |liJj:t) f i2(D$iIi[:Jt'<, X^7f>/i^l/2 

mm<vjz # £ ic t t?«/h-c § & o 

[0 0 9 9] 

ma (vdd) WTiitSu tT&spTtfct&'&o -e^is^ ESDi%m®ffiiz&bf2>Aj-y 
-f>* y * 'ik<r>mmtmM<r>* mx&mm r o n t %mmn (ri+r2) t<D 

« j 7t (± e s d um mm<r>w xm * m *-c § & 0 

[0 10 0] 

E&StHHBcfc If*cJtiewm«*lHlKfllJSU «t o tilt § * o 
[0101] 

# tc, NPNh7>y^^liHFE ^v^t\ X 7" y 7V< y * ^omJEOg/MI V h 

fcHE S D^HJS&<7>ff ASSt£, S<bKfilJ*-C£*o 
[0 10 2] 

±IEL7t^-^Sfef^^i3V^r(±, ^-?tii>, PNPl-7>^^3 3a03U^ 

7f>7lOM0S b^^vX^^tfA-r^id^L^l^^^J^mBgLTto £*LfcRfc 
-f\ tztz_l£, PNPF7 3 3 a^-^i^NPN h 9 >y7^ 3 3 b©n ix 

**KM££2<Z>i!iI& (ft 2 K> X^7f>7-f(DMOSF7>yX^^# 

[0 10 3] 

II (<7)^^< Hio) ^M-Cl, HW^^ofli-eiE^^tLrv^^* (<7)^£< t 

[H®<^ffl#^l^^] 
[0 10 4] 

[mi] ^m^m 1 onMsiat^t, ESD«§noiK^#^s-^i-iHiK 

io 

[d 2] 11 1 Kj^LfcE S D^HIj&O, *M ';^^^<7)^T-«itO-0iJ^^-r®f® 

Ho 

[m3] 111 izmLtzE s d^eis&o, ^m-i/tfuto 1 - v#i*^^-riio 

[14] ili:/TL/;ESDri», -fr-f U X *SfcO&TflliiOll&O0fl£^1-»r 

ffilo 

JH'5] 0 l»:fUE S Di£^lal8&<7>> ^->f »J x ^©JR^-M^S h KgUoW* 

7Fi"Bfniiao 
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m 0 

[07] ^i&Bj<D»3<7)^M».^L7t^o7t, e s Dumm&<ommm*7F-tm& 
m a 

Ho 

[HI 9] &«III8&f£ieo£*«j££7F-f III 

O 

[110] M*<^)E S Df£S0j&<7)4ilj£#J£^-t@&[i| o 

In 2] in i o k^l^e s D&mm&o. -kmmmv) i -v#tt^^-na 0 

[0 10 5] 

1 1-ISPAD, 1 2-GND-PAD, 2 0 3 0, 3 0 A, 3 
0B, 3 0C, 3 0D-ESD§IiS, 3 1 ••• C Rf^iB, 3 1' -C RflbfrEIHK 
3 1 a -j&jft^T- (R) , 3 1 b-mmm* (C) , 3 2, 3 2' ••• h 'J 2f-[US&, 3 2 
a, 3 2a-i, 3 2 a -2 — P M O S h 7 > 9 . 3 2 b, 3 2b-i, 3 2 b-2-NMO 
Sh7Vy^^, 33A, 33A' , 3 3 A", 33B, 33C, 3 3 D •••+)- 'J ^ 9% 
, 3 3a-PNPh7>->^^, 3 3b-NPNh7>y'X^ > 3 3c-gW, 3 3 
d-PMOSF7>vX^ U>f 7f > 3 3 e —NMO S h 7 > V7 9 {^4 
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